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(§) Coating composition and cast-coated paper coated with same. 



@ A coating composition for a cast-coated paper which principally comprises a pigment and an adhesive and 
in which the adhesive is composed of (A) a rubber latex having an average particle size of 0.1 to 0.3 micron and 
(B) a rubber tatex or an acrylic emulsion having an average particle size of 0.5 to 1 .5 micron and the sum of the 
solid content of the components (A) and (B) is in the range of 9 to 30 parts by weight per 1 00 parts by weight of 
the pigment is herein provided. The coating composition may further contain casein as a binder. In addition, 
inorganic compounds selected from NaCI, NaaSO*, ZnO and MgO and organic acid salts selected form formates 
2! or acetates of Ca, Zn, Mg may be added to the coating composition as coagulants. The use of the aforesaid 
"coating composition makes it possible to produce cast-coated paper having excellent permeability, gloss and 
CO surface strength at a high speed. 
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COATING COMPOSITION AND CAST-COATED PAPER COATED WITH THE SAME 



BACKGROUND OF THE INVENTION 



The present invention relates to a coating composition suitable for cast-coated paper capable of being 

5 produced at a high speed and the cast-coated paper coated with' such a coating composition. 

There have been known various methods for manufacturing a cast-coated paper, such as wet cast 
coating, gel cast coafng and rewet cast coating techniques. The wet cast coating is a method which 
comprises applying a water-based paint containing a pigment and an adhesive to a base paper and directly 
drying the paper still in wet state by bringing it into contact with a highly heated mirror drum (hereunder 

ra reiene^ to as "cast drum"). The gel cast coating is a method which comprises adding a coagulent to the 
water-based paint, applying the water-based paint to a base paper and bringing the paper still in wet state 
into contact with the cast drum to dry the same, or a method which comprises applying the water*based 
paint to base paper, coating a coagulent onto the paper and then bringing the paper still in wet state into 
contact with the cast drum to dry the same. Furthermore, the rewet cast coating is a method which 

75 comprises the steps of applying a water-based paint to a base paper, drying the paper and again wetting It 
prior to bringing it into contact with the cast drum to dry it. Art paper of high gloss is supercalendered in its 
dry state, but the cast-coated paper is made smooth while it is still in wet state in other words while the 
coated layer is still in highly plastic state, in either of these cast coating techniques. Therefore, according to 
the cast coating technique, a coated surface of high gloss and high smoothness can be obtained. 

20 However, it is of primary importance to release the coated paper from the surface of the cast drum 
without any trouble after bringing the coated surface containing a great amount of water into contact with 
the cast drum to dry the same, in order to obtain a coated paper surface having liigh gloss and free of 
defects. It has been known that good adhesion to the cast drum surface which is an essential requirement 
for imparting high gloss to the cast-coated paper leads to substantia! reduction in the releasabiiity thereof. 

25 Therefore, manufacture of the cast-coated paper having high gloss and substantially free from defects of 
the coated surface such as pinholes requires an advanced technology. In particular, as the speed of 
releasing the coated paper from the cast drum is increased to achieve high-speed operation, the resistance 
encountered during releasing is also increased, the coated film on the paper adheres to the surface of the 
cast drum and as a result, a partial pick-up of the paper is sometimes observed .(hereunder the such 

30 defects of the coated paper surface are referred to as "pit(s)'*). Accordingly, it is very difficult to obtain a 
coated paper having uniform gloss and free of defect. Moreover. It is in general required to quickly 
evaporate moisture of the coated paper on the drum, but when the machine is operated at high speed, the 
residence time of the coated papaer on the drum is reduced and, therefore, strong drying conditions must 
be employed to enhance the mobility of vapour. As a result, a novel problem arises, in other words, in the 

35 wet cast coating the paint causes boiling which leads to destruction of the coated layer and in the gel cast 
coating, it becomes difficult to transfer a large amount of water in the gelled coated layer to the base paper, 
which (n turn makes it difficult to hence form a uniform surface. Particularly, in the rewet cast coating, since 
the coated layer once dried is rewetted to impart plasticity thereto, a rather high pressure should be applied 
to the coated paper on the drum as compared with the foregoing two cast coating techniques. As a result. 

40 small water pools are often formed between the drum surface and the coated film, but sufficient removal 
thereof through voids of the coated film is quite difficult. This leads to the formation of pits differing from 
those formed due to pick-up and provides a cast coated paper having a large number of defects. 

in order to solve these problems associated with the cast-coated paper as much as possible and to 
make a high speed production possible while maintaining the quality of coated paper surface, there has 

45 been proposed a method in which a coagulant such as a sulfate, nitrate, formate or acetate of a metai such 
as zinc, aluminum or magnesium Is incorporated into a paint principally composed of a pigment and an 
adhesive such as a latex containing a polymer having repeating units derived from an unsaturated 
carboxylic acid as a functional monomer or casein (see Japanese Patent Publication No. 60-146097). This 
article states that metal ions of the coagulant used affect the carboxyl groups of the copolymeric latex to 

50 cause coagulation during drying of the coated layer to thus make the coated layer porous and that the 
porous structure of the coated paper makes the permeation of evaporated moisture easy when tine coated 
paper Is rewetted and pressed to the heated cast drum according to the rewet cast coating technique. 
However, in this metiiod ttie cast-coated paper having a low surface strength is obtained and also, the 
production speed is still dissatisfied. 
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SUMMARY OF THE INVENTION 



Accordingly, an object of the present invention is to provide a coating composition which makes it 
5 possible to improve the conventional method for nnanufacturing the cast-coated paper, in particular the 
rewet cast coating method whose production speed is relatively high and to provide the cast-coated paper 
having a high gloss and high surface strength and free of defects such as the formation of pits and further, 
having a good releasabiiity from the cast drum and hence, preventing the formation of pits even during an 
extremely high speed production. 
TO Another object of the present invention is to provide the cast-coated paper excellent in the releasabiiity, 
gloss, surface strength and free of pits even when it is manufactured at a high speed which has never been 
achieved in the art. 

Accordingly to one aspect of the present invention, there is provided a coating composition for the cast- 
coated papaer which comprises mainly a pigment and an adhesive, characterized in that the adhesive 

75 comprises, per 100 parts by weight of the pigment, (A) 6 to 18 parts by weight, expressed in solid content, 
of a latex having an average particle size of 0.1 to 0.3 micron and (B) 3 to 12 parts by weight, expressed in 
solid content, of a latext or an acrylic emulsion having an average particle size of 0.5 to 1.5 micron the sum 
of the solid content of the components (A) and (B) being in the range of 9 to 30 parts by weight 

According to another aspect of the present invention, there is provided a coating composition for cast* 

20 coated papaer which comprises mainly a pigment and an adhesive, characterized in that the adhesive 
comprises per 100 parts by weight of the pigment. (A) 2 to 15 parts by weight of casein; (B) 6 to 18 parts 
by weight, expressed in solid content, of a rubber latex having an average particle size ranging from 0.1 to 
0.3 micron; (C) 3 to 12 parts by weight expressed in solid content of an acrylic emulsion or a secondary 
particle-forming rubber latex having an average particle size ranging from 0.1 to 0.3 micron; and (D) at least 

25 one inorganic compound selected from the group consisting of NaCI. NA2SO4, 2n0 and MgO and at least 
one organic salt selected from the group consisting of formates and acetates of calcium, zinc and 
magnesium the total solid content of the components (A), (B) and (C) being in the range of 18 to 40 parts 
by weight. 

According to further another aspect of the present invention, there Is provided a coating composition for 
30 making cast-coated paper which comprises mainly a pigment and an adhesive characterized in that the 
adhesive comprises a latex (A) having a gel content of not less than 50% and an acrylic emulsion (B) 
having a gel content of not less than 50%. 



35 DETAILED DESCRIPTION OF THE INVENTION 



in the present invention, the total amount (solid content per 100 parts by weight of the pigment used) of 
the binders (A) and (B) is limited to 9 to 30 parts by weight. This is because if the binders are used in a 
40 total amount of less than 9 parts by weight the surface strength of the resulting cast-coated paper coated 
with such a paint is too low to be used in a practical printing operation, while if it is more than 30 parts by 
weight, the cast-coated paper coated with such a paint exhibits insufficient releasabiiity which makes it 
difficult to achieve a high speed production of cast-coated paper. The preferred total amount ranges from 
10 to 25 parts by weight 

45 Moreover, in the present invention, the amount of the latext (A) employed per 100 parts by weight of 
the pigment is restricted to 6 to 18 parts by weight (solid content). The reason of this is that if it is used in 
an amount less than 6 parts by weight, the resultant cast-coated paper has low suriace strength while if the 
amount thereof exceeds 18 parts by weight, the releasabiiity of the coated paper from the cast drum is 
dissatisfied, the coated paper has low permeability and a lot of pits are formed on the coated surface. The 

so preferred amount of the latex (A) ranges from 7 to 16 parts by weight 

In addition, the amount of the binder (6) is limited to 3 to 12 parts by weight per 100 parts by weight of 
the pigment (solid content) In the present Invention. This is because If it is less than 3 parts by weight, the 
adhesion between the cast drum and the coated surface of the paper is Impaired, the gloss thereof is 
lowered and a lot of pits are formed on the resultant coated paper, while if it is more than 12 parts by 

65 weight the releasabiiity of the coated paper becomes insufficient and thus, pits is formed on the coated 
surface of the paper. The preferred amount is in the range of 4 to 10 parts by weight. 

In the present invention, the average particle size of the latext (A) is restricted to 0.1 to 0.3 micron. This 
is because when the particle size Is less than 0.1 micron, the resultant paint has high viscosity, the 
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releasability of the coated paper becomes insufficient and thus, it is difficult to obtain a smooth coated 
surface free of pits, even if the particle size of the binder (B) is limited to 0.5 to 1.5 micron. On the other 
hand, if the average particle size of the latext (A) exceeds 0.3 micron, the resulting cast-coated paper to 
which a paint containing such a latext is applied has a low surface strength and a lot of pits are formed 

5 thereon. Therefore, it is difficult to achieve the intended high speed production of cast-coated paper. 

Moreover, the average particle size of the binder (B) is restricted to 0.5 to 1 .5 micron. The reason of 
this is that if the average particle size of the binder (B) is less than 0.5 micron, the resulting cast-coated 
paper shows (ow permeability, many pits are formed thereon and thus, it is difficult to achieve the intended 
high speed production, while if it is more than 1.5 micron, the resultant cast-coated paper has a low surface 

70 strength and, therefore, printing operations cannot be carried out practically. In this respect, it should be 
noted that the binders (A) and (B) fulfill the requirement for the average particle size of the binders (A) and 
(B) after the preparation of the paint composition and that the average particle size of the binder by itself 
does not necessarily fad within the above defined range before the preparation of the composition. For 
instance, a latex (A) is prepared so as to have a chemically stable particle size ranging from 0.1 to 0.3 

75 micron and separately a latex or acrylic emulsion having a particle size ranging from 0.1 to 0.3 followed by 
flocculating it through the addition of a small amount of polyvalent metal ions such as calcium or aluminum 
ions to control the particle size thereof to 0.5 to 1.5 micron, and then stabilizing it by adding a surfactant or 
a protective colloid agent to prepare the component (B). When a paint which has been obtained using the 
binders thus prepared is examined with a transmission electron microscope, it is confirmed, from the 

20 difference between the contrasts of the particle Images, that the binders (A) and (B) independently maintain 
their particle size at the time of preparation, respectively. In other word, the latex (A) forms denser images 
in which the particles exist In the distinct state, while the acrylic emulsion (B) forms less dense images in 
which the particles exist as aggregates composed of several particles. This method for controlling particle 
size is described by way of example and it may be controlled during preparing the paint. The binder such 

2S as the aforementioned latex or acryl emulsion which is converted to the latex or acrylic emulsion (B) of the 
invention by adding a small amount of polyvalent metal cations or by aggregation operation during the 
process for preparing the paint will hereinafter be referred to as a precursor (B). It is also pos^ble to use a 
binder (B) whose particle size is controlled so as to fall within the above defined range during synthesizing 
the same, but this is not economical. 

30 The term "latex" herein used is the generic name of rubber type emulsions and, therefore, the 
components contained in the Jatex are polymers whose essential repeating units are those derived from 
diene monomers such as butadiene, isoprene and/or 2-chlorobutadiene. In addition, the term "acrylic 
emulsion" herein used is the generic name of polymer emulsions in which the polymer is principally 
composed of repeating units derived from the following monomers and does not contain diene type 

35 monomer units. 

Examples of such monomers which may be used as copolymenzable monomer units other than diene 
type ones in the latex and which may be used as principal monomer units of the polymer in the acrylic 
emulsion are aromatic alkenyl compounds such as styrene, alpha-methyl styrene, chlorostyrene and 
dimethyl styrene: and mono-olefinic unsaturated compounds such as methyl acrylate, ethyl acrylate. butyl 

40 acrylate, 2-ethylhexyl acrylate, glycidyl acrylate, methyl methacrylate, ethyl methacylate, butyl 
methacrylate, 2-ethylhexyl methacrylate, hydroxyethyl methacrylate, hydroxy propyl methacrylate, glycidyl 
methacrylate, acrylamlde, N-methylol-acrylamide, N-methoxymethylacrylamide, methacrylamide, N- 
methyiolmethacrylamide, N-methoxymethylmehacrylamide, acrylic acid, methacrylic acid, crotonic acid, 
alkyi fumalates, alkyi itaconates, acrylonitrile. methacrylonitrile, and vinyl acetate. These monomers may be 

45 used alone or in combination. 

The binders used in the invention may be prepared by polymerizing or copolymerizing the foregoing 
monomers in the presence of a commonly used polymerization initiator such water-soluble peroxides as 
potassium persulfate, sodium persulfate and ammonium persulfate which may be used in combination with 
a water-soluble reducing agent such as sodium bisulfite, sodium sulfite and sodium thiosulfate. The 

50 polymerization reaction is generally carried out at a temperature of 50 to 100* C and a gauge pressure of 0 
to 10 kg/cm^. All the monomers used in the polymerization may be added in one lot, in portions or 
continuously, in addition, it is also possible to add. during polymerization, such an emulsifying agent as 
sodium alkylbenzenesulfonates, sodium aikylsulfates and sodium alkylalcohol sulfates or such a protective 
colloid agent as a hydroxyethyl cellulose, carboxymethyl cellulose and polyvinyl alcohol. In this respect, the 

55 particle size of the resulting particles becomes small as the amount of the emulsifying agent with respect to 
the total amount of the monomers is increased and vice versa. Moreover, the molecular weight of the 
resultant particles may be controlled by the addition of a molecular weight controlling agent such a 
mercaptan as an alkylmercaptan and a tertiary mercaptan, carbon tetrachloride and a high alcohol. Thus* 
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the binder compositions having a particle size of 0.1 to 0.3 micron and 0.5 to 1.5 micron respectively used 
in the present invention can be freely prepared according to the foregoing constructions and methods. 

The latex and acrylic emulsion as used herein preferably contain at least a certain level of toluene 
insolubles (generally referred to as "gel content") of the dried film thereof which relates to the molecular 
5 weight and the degree of cross-linking of the polymer included in the latex and acryl emulsion. In order to 
ensure the intended high speed production, the get content thereof Is preferably not less than 15% by 
weight 

The pigments used in the present invention are not restricted to specific ones and examples thereof 
. include such inorganic pigments as clay, calcium carbonate, titanium white, satin white, aluminum hydoxide, 
70 barium sulfate* zinc oxides and magnesium oxides; and organic pigments such as plastic pigments and 
white urea resin pigments. 

The adhesive used herein may further comprise, in addition to the foregoing binders (A) and (B). water- 
soluble polymers such as casein and modified starch in an amount of 2 to 15 parts by weight per 100 parts 
by weight of the pigments present in the paint of this invention. 

75 The paint composition of the present invention may contain, according to need, such a known coagulant 
as calcium formate, magnesium formate or zinc acetate; and/or such a known release agent as magnesium 
stearate or zinc stearate. The paint composition of the invention may contain anionic surfactants, nonionic 
surfactants or the like in addition to the previously added stabilizers for stably maintaining the aggregated 
state of particles of the binder (B). 

20 Casein used as the component (A) in another aspect of the invention is preferably milk casein 
commonly used as a binder for pigment-coated paper. If the amount thereof is less than 2 parts by weight 
per 100 parts by weight of the pigment, the releasability of the cast-coated paper to which such a paint is 
applied becomes insufficient and thus the intended high speed production can be attained with substantial 
difficulty. While if it exceeds 15 parts by weight, the permeability of the coated layer is highly impaired and 

25 hence, a lot of pits are formed on the resultant cast-coated paper. The preferred amount of casein (A) 
ranges from 4 to 12 parts by weight. 

Moreover, the rubber type latex as a component (B) of the adhesive is used in an amount of 6 to 18 
parts by weight per 100 parts by weight of the pigment. This is because if it is less than 6 parts by weight, 
the resultant cast-coated paper shows low surface strength and cannot stand practical printing operations, 

30 on the other hand, if it is more than 18 parts by weight, the releasability of the coated paper becomes quite 
low. a lot of pits are formed thereon and, therefore, the Intended high speed production is hard to achieve. 
The preferred amount of the rubber type latex (B) ranges from 7 to 16 parts by weight 

in addition, the acrylic emulsion or secondary particle-forming latex used as a component of the 
adhesive is used in an amount of 3 to 12 parts by weight per 100 parts by weight of the pigment. The 

35 reason of this is that if the amount of the component (C) is less than 3 parts by weight, the adhesion of the 
cast-coated paper to the drum surface is insufficient, gloss is lowered and a lot of pits are formed, while if 
the amount exceeds 12 parts by weight, the resulting cast-coated paper shows a low ink receptivity among 
tiie printability thereof and thus, a good printing surface cannot be obtained. The preferred amount of the 
component (C) ranges from 4 to 10 parts by weight 

40 The sum of the amount of these components (A) to (C) ranges from 18 to 40 parts by weight per 100 
parts by weight of the pigment This is because if it is less than 18 parts by weight the resulting cast- 
coated paper has too low surface strength to stand practical printing operations, while it exceeds 40 parts 
by weight, properties of releasing tiie cast-KDoated paper from tiie drum surface become insufficient and 
hence, the high speed production thereof becomes very difficult The preferred ranges from 20 to 35 parts 

45 by weight 

The term "rubber latex as a component (B)" herein used is the generic name of the rubber emulsions 
of copolymers having, as essential components (repeating units), those derived from butadiene and styrene 
or methyl methacrylate; and, as optional components, those derived from such non-ionic hydrophilic 
monomers as hydroxyethyl methacrylate, hydroxypropyi methacrylate. acrylamide, N-methylolacrylamlde, 

50 N-methoxymethylacrylamide, methacrylamide, N-methyloimethacrylamide and N-methoxymethyl- 
methacrylamide; and such anionic monomers as acrylic acid, itaconic acid and methacrylic acid, the total 
amount of these optional components being not less than 2% by weight, preferably not less than 2% by 
weight and less than 10% by weight. Diene type monomers such as isoprene and/or 2-chlorobutadiene may 
also be used instead of or in addition to butadiene. Examples of comonomer components used other than 

55 diene type monomers and styrene or methyl methacrylate are such aromatic alkenyl compounds as alpha- 
methylstyrene, chlorostyrene and such mono-olefin type unsaturated compounds as methyl acrylate, ethyl 
acrylate, butyl acrylate, 2-ethyihexyi acrylate. giycidyl acrylate, ethyl methacrylate, butyl methacrylate, 2- 
ethylhexyl methacrylate. giycidyl methacrylate, alkyi fumalates, alkyi itaconates. acrylonitrile, 
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methacrylonitriie and vinyl acetate. These monomers may be used alone or in combination. 

The term "acrylic emulsion(s)" herein means those containing (co)polymers composed of repeating 
units derived from the monomer components listed above in connection with the rubber latex (B) except for 
diene type monomers, such as aromatic alkenyl compounds, acrylates, acrylamides, unsaturated carboxyllc 

5 acids and their esters, nitriles and vinyl acetate. These monomers and copolymerizable monomers may be 
used alone or in combination. 

The secondary particle-forming latex used as a component (C) is a latex of polymer composed of 
repeating units derived from the monomers listed above in connection with the rubber latex (B) provided 
that the sum of the non-ionic hydrophilic monomers and the anionic monomers is less than 2% by weight, 

70 preferably not less than 0.5% by weight and less than 2% by weight. The particle size of the secondary 
particles can freely be controlled by properly adjusting the total amount of these non-ionic hydrophilic 
monomers and the anionic monomers within the above defined range. 

The particle size of the components (B) and (C) is generally in the range of 0.1 to 0.3 micron. In 
addition, these synthetic binders, preferably, comprise more than a certain level of toluene-isolubles 

76 (commonly referred to as "gel content") of a dried film which relates to the molecular weight and the 
degree of cross-linking of the polymer. The gel content is preferably not less than 15% by weight in order 
to ensure the intended high speed production. 

The adhesive may. further, include, as the component (D). both at least one inorganic substance 
selected from the group consisting of Nad, Na2S04. ZnO and MgO; and at least one organic acid sait 

20 selected from the group consisting of calcium, zinc and magnesium salts of formic acid or acetic acid. 
These additives are added to the paint composition in a small amount during preparation of the composition 
mainly composed of pigments, casein (A), the rubber latex (B) and the acrylic emulsion or secondary 
particle-forming latex (C) and selectively cause flocculation. The use of such a combination of at least one 
inorganic substance selected from the group consisting of NaCI. NaaSO*, ZnO and MgO; and at least one 

25 organic acid salt selected from the group consisting of calcium, zinc and magnesium salts of forming acid 
or acetic acid makes it possible to obtain a case-coated paper having good permeability and free of pits 
even when ft is formed according to high speed production technique and case^ated surfaces which 
exhibit good gloss, high surface strength and excellent ink receptivity. Preferably, the inorganic and organic 
additives are composed of a combination of three components, i.e., one inorganic substances selected from 

30 the group consisting of NaCI and NagSO^, one oxide selected from the group consisting of ZnO and MgO; 
and one organic acid salt selected from the group consisting of calcium, zinc and magnesium salts of 
formic acid or acetic acid. 

The amount of these inorganic substances and the organic salts used is desirably determined so that 
the component (C) used as the synthetic binder having a particle size of 0.1 to 0.3 micron is selectively 

35 aggregated to from secondary particles and to increase the particle size of the resulting aggregates to 0.5 
to 1.5 micron. In general, the amount ranges from 0.1 to 7 parts by weight for the inorganic substances and 
from 0.1 to 3 parts by weight for the organic salts, per 100 parts by weight of the pigment. 

The manufacture of the components (B) and (C) can be carried out according to the aforementioned 
polymerization processes and conditions and the particle sizes of the resultant latex and the acrylic 

40 emulsion are adjusted to the ranges defined above according to the foregoing methods. 

In addition, a protective colloid agent such as polyvinyl alcohol and hydroxyethyi cellulose, anionic 
surfactants, non-Ionic surfactant or the like may be added to the paint composition, as a stabilizer, to stably 
maintain the aggregated state of the component (C) therein. 

According to a further another aspect of the present invention, the adhesive contains both a latex (A) 

45 having a gel content of not less than 50% and an acrylic emulsion (B) having a gel content of not less than 
50% to ensure the high speed production of cast-coated paper, in this connection, if the gel content of the 
latex (A) is less than 50%. the releasability of the coated paper from the drum surface becomes insufficient 
and it is difficult to obtain a smooth coated-surface having no pits, even if the gel content of the acryl 
emulsion (B) simultaneously used is not less than 50%. Moreover, if that of the acryl emulsion is less than 

50 50%. the permeability of the cast-coated paper coated with such a paint composition is lowered, a lot of 
pits are formed and thus, the high speed production becomes difficult, even if the gel content of the latex 
(A) simultaneously used is not less than 60%. The latex (A) and the acrylic emulsion (B) are used in an 
amount of 5 to 19 parts by weight and 3 to 13 parts by weight per 100 parts by weight of the pigment, 
respectively. 

56 The gel content of the latex can be adjusted through the use of such a mercaptan as an atkyl 
mercaptan or a tertiary mercaptan, or such a chain transfer agent as carbon tetrachlohde and a high 
alcohol. It is effective to use these compounds not only independently but In combination of two or more of 
these. These compounds are used in an amount of not more than 5.0% by weight on the basis of the total 
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amount of the monomers. The gel content of the acrylic emulsions may be controlled according to a 
method of using such an auxiliary monomer component as a monomer having carboxyl group(s). a 
monomer having hydroxyl group<s), a monomer having methylol group (s) or a monomer having glycidyl 
group(s) to cause intra-or inter-molecular cross-linl<ing reaction to thus adjust the gel content thereof; or a 

5 method in which a monomer having divinyl group(s) is used as an auxiliary monomer component. Either of 
these methods is effective to control the gel content and these methods may be employed in combination. 

In this respect examples of the monomers having carboxyl group(s) are acrylic acid, methacrylic acid, 
itaconic acid maleic acid, aconitic acid and citraconic acid; examples of monomers having hydroxyl group(s) 
are hydroxyethyl (meth)acrylate and hydroxypropyl {meth)acrylate; examples of monomers having methylol 

70 group(s) include methylol {meth)acrylamide and methoxymethyl (meth)acrylamide; and examples of mon- 
omers having glycidyl group(s) include glycidyl (meth)acrylate. These monomers having functional group(s) 
are preferably used in combination of at least two of these and in general these monomers having fucntional 
group(s) are used in an amount of 1.0 to 10% by weight on the basis of the total amount of the monomers. 
In addition, examples of monomers having divinyl group(s) include ally! (meth)acrylate, ethylene di(meth)- 

75 acrylate. phenylene diacrylonitrile and divinylbenzene which may be used alone or in combination. The 
foregoing examples of the monomers having fucntional group<s) and the monomers having divinyl group(s) 
are simply exemplified by way of example and, therefore, monomers having reactive functional group(s) and 
those having polymertzable vinyl group(s) may likewise be used. 

The cast-coated paper according to the present invention can be manufactured by applying a paint 

20 composition thus prepared to the surface of a base paper utilizing a l<nown coating apparatus commonly 
used for manufacturing pigment-coated paper, such as an air knife coater, a roll coater or a blade coater, 
once drying the coated bas paper, then rewetting with water and pressing the rewetted papaer to a cast 
drum heated to a temperature of not less than 60* C at a linear pressure of not less than 10 kg/cm to dry 
the coated paper. The base paper is not restricted to a specific one In the present invention and may be 

25 any papaer usually used for making pigment-coated paper. 

The cast-coated paper thus prepared shows high surface strength and excellent gloss and has uniform 
surface free of pits as well as it has good ink receptivity, permeability and releasability. Thus, such a cast- 
coated paper can be produced according to the high speed production technique. The paint composition of 
the Invention Is useful as a paint for manufacturing the cast-coated paper according to not only the rewet 

30 cast coating technique but also the wet cast coating and gel cast coating techniques. 

The present invention will hereunder be explained in more detail with reference to the following 
Examples and Comparative Examples, but the invention is never restricted to these Examples given below. 
In the following Examples and Comparative Examples, the terms "part(s)" and are "part(s) by weight" 
and "% by weight" unless otherwise specified. 

35 

Example 1 

In this example, methods for preparing a latex (A) herein used and a latex (B) herein used are first 
40 illustrated and then a method for preparing a paint composition according to the present invention is 
described. 



(Preparation of Latex (A-1)) 

46 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.2 parts), potassium persulfate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components, i.e., 40 part of butadiene, 45 parts of 
styrene, 8 parts of methyl methacrylate and, as functional monomers, 2 parts of acrylic acid, 2 parts of 
acrylamide and 3 parts of hydroxyethyl methacrylate (100 parts of monomers in all) were changed into an 
50 autoclave purged with nitrogen gas. followed by polymerizing the monomers at 70 C, stopping the 
polymerization 15 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 98%, cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 
1). The particle size of the resultant latex was 0.15 micron. 

55 

(Preparation of Precursor of Latex (B)) 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.1 parts), potassium persulfate (0.8 
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parts), t-dodecyi mercaptan (0.6 parts), and monomer components, i.e., 40 parts of butadiene. 50 parts of 
styrene. 7 parts of methyl methacrylate and 3 parts of methacrylic acid (1 GO parts of monomers in all) were 
charged into an autoclave purged with nitrogen gas, followed by polymerizing the monomers at 70 "C, 
stopping the polymerization 16 hours after the initiation of the polymerization at which the degree of 
5 polymerization exceeded 97%, cooling the reaction mixture, adjusting pH to 7 with aqueous ammonia 
solution to obtain the precursor of a latex (B). The particle size of the precursor of the latex (B) was 0.18 
micron. 



10 (Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed In the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0.8 parts), 8 parts of milk casein and 44.5 parts 
of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 

T5 by adding 40 parts of calcium carbonate (TP-222HS: available from OKUTAMA KOGYO CO., LTD.) and 60 
parts of kaolin (UW-90: available from EMC) with stirring to admix and disperse the components, adding 3.5 
parts (corresponding to 0.7 parts expressed in the amount of solid content) of 20% aqueous solution of 
calcium acetate and then adding 12 parts (solid content) of the latex (A-1) and 7 parts (solid content) of the 
precursor of tlie latex (B) previously prepared. Finally, the solid content of the paint was controlled to 40% 

20 to Obtain a paint composition-1 for cast-coated paper according to the present invention. The viscosity of 
the paint was 35 cps which was determined at 25* C and 60 r.p.m. using Brookfield Viscometer. In addition, 
the particle size of the latex in the paint was examined by a transmission electron microscope and found to 
be 0.15 m for the latex (A*1) and 0.85 to 0.95 m for the latex (B). The proportion of each ingredient of the 
paint composition-1 , physical properties thereof and the like are listed In Table 1 given below. 

25 

Examples 2 to 7 

Coating compositions 2 to 7 were prepared according to the same procedures and conditions as in 
30 Example 1 except that the amount of casein used; the amount of the latex (A-1 ) and the precursor of the 
latex (B) added and the total amount of these; as well as the amount of calcium acetate added were 
changed to those listed in Table I. The solid contents of these paint compositions, Brookfield viscosity, the 
particle size of the latexes (A-1) and (B) in the paint or the like were likewise determined or observed in the 
same manner as in Example 1 and the results thus obtained were also listed in Table I. 



Exannple 8 

In this Example, a method for preparing a latex (A-2) used herein and the preparation of a paint are 
40 illustrated. 



(Preparation of Latex (A-2)) 

45 Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.3 parts), potassium persuifate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components, i.e., 40 parts of butadiene. 45 parts of 
styrene, 8 parts of methyl methacrylate and. as functional monomers. 2 parts of acrylic acid. 2 parts of 
acryiamide and 3 parts of hydroxyethyl methacrylate (100 parts of monomers in all) were charged into an 
autoclave purged with nitrogen gas, followed by polymerizing the monomers at 70 *C. stopping the 

so polymerization 14 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 98%, cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 
2). The particle size of the resultant latex was 0,1 micron. 



S5 (Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0.8 parts), 8 parts of milk casein, and 44.5 parts 
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of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, foHowed 
by adding 40 parts of calcium carbonate {TP-222HS; available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components, adding 1 .5 
parts (corresponding to 0.3 parts expressed in the amount of solid content) of 20% aqueous solution or 

5 calcium acetate and then adding 12 parts (solid content) of the latex (A-2) and 7 parts (solid content) of the 
precursor of the latex (B) previously prepared. Finally, the solid content of the paint was controlled at 40% 
to obtain a paint composition-8 for cast-coated paper according to the present invention. The viscosity of 
the paint was 120 cps which was determined at 25 *C and 60 r.p.m. using Brookfieid Viscometer. In 
addition, the particle size of the resultant latex in the paint was examined by a transmission electron 

70 microscope and found to be 0.1 micron for the latex (A-2) and 0.5 to 0.7 micron for the latex (B). The 
proportion of each ingredient of the paint composition-8. physical properties thereof and the like are listed in 
Table I given below. 



15 Example 9 

A coating composition-9 was prepared according to the same procedures and conditions as in Example 
8 except that the amount of calcium acetate in Example 1 was changed to that shown In Table I, The solid 
content of the paint composition, Brookfield viscosity, the particle size of the resultant latexes (A-2) and (B) 
20 in the paint or the like were likewise determined or observed in the same manner as in Example 8 and the 
resultant thus obtained were also listed in Table I. 



Example 10 

25 

In this Example, a method for preparing a latex (A-3) herein used and the preparation of a paint are 
Illustrated. 



30 (Preparation of Latex (A-3)) 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.15 parts), potassium persulfate (0.8 
parts). t-dodecy( mercaptan (0.6 parts), and monomer components, i.e., 40 parts of butadiene, 45 parts of 
styrene. 8 parts of methyl methacrylate and. as functional monomers. 2 parts of acrylic acid, 2 parts of 
35 acrylamide and 3 parts of hydroxyethyl methacryiate (100 parts of monomers in all) were charged into an 
autoclave purged with nitrogen gas, followed by polymerizing the monomers at 70 'C. stopping the 
polymerization 16 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 98%, cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 
3). The size of the resultant latex particles was 0.3 micron. 

40 

(Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in the amount of solid) 
45 prepared by heating a mixture of 28% aqueous ammonia (0.8 parts), 8 parts of milk casein, and 44.5 parts 
of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 
by adding 40 parts of calcium carbonate (TP-222HS; available from OKUTAMA KOQYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components, adding 1.5 
parts (corresponding to 0,3 parts expressed in the amount of solid content) of 20% aqueous solution of 
SO calcium acetate and then adding 1 2 parts (solid content) of the latex (A-3) and 7 parts (solid content) of the 
precursor of the latex (B) previously prepared. Finally, the solid content of the paint was controlled to 40% 
to obtain a paint composition-10 for cast-coated paper according to the present invention. The viscosity of 
the paint was 40 cps which was determined at 25* C and 60 r.p.m. using Brookfield Viscometer. In addition, 
the size of the latex particles in the paint was examined by a transmission electron microscope and found to 
55 be 0.3 micron for the latex (A-3) and 0.5 to 0.7 micron for the latex (6). The proportion of each ingredient of 
the paint compositon-10, physical properties thereof and the like are listed in Table 1 given below. 
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Example 1 1 

A coating composi'tion-1 1 was prepared according to the same procedures and conditions as in 
Example 10 except that the amount of calcium acetate in Example 10 was changed to that shown in Table I. 
5 The soiid content of the paint composition, Brookfield viscosity, the particfe size of the resultant latexes (A- 
3) and (6) in the paint or the lilce were likewise determined or observed in the same manner as in Example 
10 and the results thus obtained were also listed in Table 1. 



10 Comparative Examples 1 to 6 

Comparative compositions-l to -6 were prepared according to the same procedures and conditions as 
in Example 1 except that the amount of casein used and the amount of calcium acetate used were changed 
as well as the amount of the latexes (A-1) and (B) and the total amount thereof were outside the range of 
75 the present invention, as listed in Table I. The solid content of these paints. Brookfield viscosity, and the 
particle size of the latexes (A-1) and (B) in the paint are also listed in Table 1. 



Comparative Examples 7 and 8 

20 

In this Comparative Example, the latexes (A-1) and (B) are independently used in paint compositions to 
make the effectiveness of the simultaneous use thereof more clear. In other words. Comparative 
compositions*7 and -8 were prepared according to the same procedures and conditions as in Example 1 
except that the amount of calcium acetate was changed and that the latexes were separately used in the 
25 amount equal to the total amount of these two latexes in Example 1 (see Table I). The solid content of these 
paints, Brookfield viscosity, and the size of particles of the latexes in the paints are also listed in Table I. 



Comparative Example 9 

30 

In ^is Comparative Example, a method for preparing a Itex (A-4) used herein and the preparation of a 
paint are illustrated. 



35 (Preparation of Latex (A-4)) 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.4 parts), potassium persutfate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components, i.e., 40 parts of butadiene. 45 parts of 
styrene, 8 parts of methyl methacrylate and, as functional monomers, 2 parts of acrylic acid, 2 parts of 
40 acrylamide and 3 parts of hydroxyethyl methacrylate (1 00 parts of monomers in all) were charged into an 
autoclave purged with nitrogen gas, followed by polymerizing the monomers at 70*0. stopping the 
polymerization 13 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 99%, cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 
4). The particle size of the resultant latex was 0.08 micron. 

46 

(Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in the amount of solid) 
50 prepared by heating a mixture of 28% aqueous ammonia (0.8 parts), 8 parts of milk casein and 44.5 parts 
of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 
by adding 40 parts of calcium carbonate (TP-'222HS: available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components and then 
adding 12 parts (solid content) of the latex (A-4) and 7 parts (solid conienX) of the precursor of the latex (B) 
55 previously prepared. Finally, the solid content of the paint was controlled to 40% to obtain a comparative 
paint composition-9 for cast-coated paper. The viscosity of the paint was 825 cps which was determined at 
25* C and 60 r.p.m. using Brookfield Viscometer. In addition, the size of the latex particles in the paint was 
examined by a transmission electron microscope and found to be 0.08 micron for the latex (A-4) and 0.18 
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micron for the latex (B). The proportion of each ingredient of the comparative paint composition-9, physical 
properties thereof and the like are listed in Table I given below. 



5 Comparativ Example 10 

In this Comparative Example, a method for preparing a latex (A-5) herein used and the preparation of a 
paint are illustrated. 

TO 

(Preparation of Latex (A-5)) 

Oeionized water (120 parts), sodium dodecylbenzenesulfonate (0.1 parts), potassium persuifate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components. i.e., 40 parts of butadiene, 45 parts of 

IS styrene, 8 parts of methyl methacrylate and. as functional monomers, 2 parts of acrylic acid, 2 parts of 
acrylamide and 3 parts of hydroxyethyl methacrylate (100 parts of monomers in all) were charged into an 
autoclave purged with nitrogen gas. followed by polymerizing the monomers at 70 °C, stopping the 
polymerization 18 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 97%, cooling the reaction mbcture. adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 

20 5). The size of the resultant latex particles was 0.35 micron. 



(Preparation of Coating Composition) 

25 53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0.8 parts), 8 parts of milk casein and 44.5 parts 
of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 
by adding 40 parts of calcium carbonate (TP-222HS; available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components, adding 7 

30 parts (corresponding to 1.4 parts expressed in solid content) of 20% aqueous solution of calcium acetate 
and then adding 12 parts (solid content) of the latex (A-5) and 7 parts (solid content) of the precursor of the 
latex (B) previously prepared, Rnally, the solid content of the paint was controlled to 40% to obtain a 
comparative paint composition-l 0 for cast-coated paper. The viscosity of the paint was 26 cps which was 
determined at 25 * C and 60 r.p.m. using Brookfield Viscometer. In addition, the size of the latex particles in 

35 the paint was examined by a transmission electron microscope and found to be 0.35 micron for the latex 
(A-5) and 1.08 to 2.16 micron for the latex (B). The proportion of each ingredient of the comparative paint 
compositlon-10, physical properties thereof and the like are listed in Table t given below. 



40 Test Example 

Each of the coating compositions obtained in the foregoing Examples and Comparative Exampies was 
applied to the surface of base paper having a basis weight of 64.0 g/m^ with an air-knife coater in an 
amount of 25 g/m^ (weighed after drying), was dried, was supplied with a rewetting solution and then 

45 passed through a cast drum. The casting was carried out utilizing a drum having a diameter of 1200 mm, at 
a linear pressure of 50 kg/cm and a surface temperature of 95 to 100 'C to obtain maximum casting speed 
at which good releasabillty is maintained and no pits are formed on the paper surface. In addition, the 
permeability of the coated paper prior to casting was determined and the gloss and surface strength of the 
resultant cast-coated paper were estimated. The results thus obtained are listed in Table II given below. In 

50 this respect, the permeability was determined with a permeability tester (developed by OKEN) and the 
gloss was detemnlned in accordance with J IS P-8142. The surface strength was determined by Rl Printing 
Tester (available from MEI MANUFACTURING CO.. LTD.) and visually observing the surface to estimate it 
according to 10-stage evaluation. 10th stage stands for the best surface having no picking, 1st stage the 
worst surface having picking throughout the surface and thus the estimation 

55 
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was performed according to 10 stages of evaluation from 1st stage to 10th stage. 



Example .12 

5 

(Preparation of Latex (A-6)) 

Oeionized water (120 parts), sodium dodecytbenzenesulfonate (0.2 parts), potassium persulfate (0.8 
10 parts), t-dodecyl mercaptan (0.6 parts), and monomer components. I.e., 40 parts of butadiene, 45 parts of 
styrene. 8 parts of methyl methacrylate and, as functional monomers. 2 parts of acrylic acid, 2 parts of 
acrylamrde and 3 parts of hydroxyethyl methacrylate (100 parts of monomers in all) were charged into an 
autoclave purged with nitrogen gas, followed by polymerizing the monomers at 70* C. stopping the 
polymerization 15 hours after the Initiation of the polymerization at which the degree of polymerization 
IB exceeded 98%, cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 
6). The size of the resultant latex particles was 0.15 micron. 



(Preparation of Precursor of Acrylic Emulsion (B)) 

20 

Deionlzed water (120 parts), sodium dodecylbenzenesulfonate (0.1 parts), ammonium persulfate (0.8 
parts), and monomer components, I.e., 40 part of butyl acrylate, 50 parts of styrene. 7 parts of methyl 
methacrylate and 3 parts of methacrylic acid (100 parts of monomers in all) were charged into a three- 
necked glass reactor purged with nitrogen gas, followed by polymerizing the monomers at 70 *C. stopping 
25 the polymerization 8 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 97%, cooling the reaction mixture, adjusting pH to 7 with an aqueous ammonia solution to obtain 
a precursor of acryl emulsion (B). The particle size of the resultant precusor was 0.18 micron. 



30 (Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0-8 parts), 8 parts of milk casein and 44.5 parts 
of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 

35 by adding 40 parts of calcium carbonate (TP-222HS; available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components, adding 3.5 
parts (conresponding to 0.7 parts expressed in solid content) of 20% aqueous solution of calcium acetate 
and then adding 12 parts (solid content) of the latex (A-6) and 7 parts (solid content) of the precursor of the 
latex (B) prepared above. Rnally, the solid content of the paint was controlled to 40% to obtain a paint 

40 composition-1 2 for cast-coated paper according to the present invention. The viscosity of the paint was 30 
cps which was determined at 25* C and 60 r.p.m. using Brookfield Viscometer. In addition, the size of the 
synthetic binders in^the paint was examined by a transmission electron microscope and found to be 0.15 
micron for the latex (A-6) and 0.85 to 1.0 micron for the acryl emulsion (B). The proportion of each 
ingredient of the paint composition 12. physical properties thereof and the like are listed in Table III given 

45 below. 



Examples 13 to 18 

50 Paint compositions 13 to 18 were prepared according to the same procedures and conditions as in 
Example 12 except that the amount of casein used; the amount of the latex (A-6) and the precursor of the 
latex (B) added and the total amount of these: as well as the amount of calcium acetate added were 
changed to those listed in Table III. The solid contents of these paint compositions. Brookfield viscosity, the 
particle size of the latex (A-6) and the acryl emulsion (B) in the paint or the like were likewise determined or 

55 observed in the same manner as In Example 12 and the results thus obtained were also listed in Table 111. 



Example 19 



14 



EP 0 331 143 A2 



(Preparation of Latex (A-7)) 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.3 parts), potassium persulfate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components, i.e., 40 parts of butadiene, 45 parts of 

5 styrene, 8 parts of methyl methacrylate and. as functional monomers. 2 parts of acrylic acid, 2 parts of 
acrylamide and 3 parts of hydroxyetiiyl methacrylate (100 parts of monomers In at!) were charged into an 
autoclave purged with nitrogen gas. followed by polymerizing the monomers at 70 "C. stopping the 
polymerization 14 hours after the initiation ef the polymerization at which the degree of polymerization 
exceeded 98%, cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 

70 7). The size of the resultant latex particles was 0.1 micron. 



(Preparation of Coating Composition) 

IS 53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0.8 parts), 8 parts of milk casein and 44.5 parts 
of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 
by adding 40 parts of calcium carbonate (TP-222HS: available from OKUTAMA KOGYO CO., LTD.) and 60 
parts of kaolin (UW-90: available from EMC) with stirring to admix and disperse the components, adding 1 .5 

20 parts (corresponding to 0.3 parts expressed in the amount of solid content) of 20% aqueous solution of 
calcium acetate and then adding 12 parts (solid content) of the latex (A-7) and 7 parts (solid content) of the 
precursor of the acryl emulsion (B) previously prepared. Finally, the solid content of the paint was controlled 
to 40% to obtain a paint composition-19 for cast-coated paper according to the present invention. The 
viscosity of the paint was 115 cps which was determined at 25 'C and 60 r.p.m. using Brookfield 

25 Viscometer. In addition, the size of the latex particles in the paint was examined by a transmission electron 
microscope and found to be 0.1 micron for the latex (A-7) and 0.5 to 0.7 micron for the acryl emulsion (B), 
The proportion of each ingredient of the paint compositlori-19. physical properties thereof and the like are 
listed in Table HI given below. 

30 

Example 20 

A paint composition-20 was prepared according to the same procedures and conditions as in Example 
19 except that the amount of calcium acetate in Example 19 was changed to that shown In Table III. The 
35 solid content of the paint composition, Brookfield viscosity, the particle size of the latex (A-7) and the acryl 
emulsion (B) in the paint or the like were likewise determined or observed in the same manner as in 
Example 19 and the results thus obtained were also listed in Table Ml. 



40 Example 21 



(Preparation of Latex (A-8)) 

45 Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.15 parts), potassium persulfate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components, i.e.. 40 parts of butadiene. 45 parts of 
styrene, 8 parts of methyl methacrylate and. as functional monomers. 2 parts of acrylic acid, 2 parts of 
acrylamide and 3 parts of hydroxyethyl methacrylate (100 parts of monomers In all) were charged into an 
autoclave purged with nitrogen gas, followed by polymerizing the monomers at 70* C. stopping the 

50 polymerization 16 hours after the Initiation of the polymerization at which the degree of polymerization 
exceeded 98%, cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 
8). The size of the latex particles was 0.3 micron. 

55 (Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0.8 parts), 8 parts of milk casein and 44.5 parts 

IS 
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of water to dissolve these ingredients and 100 parts of water were cliarged into a Cauress mixer, followed 
by adding 40 parts of calciunn carbonate (TP-222HS; available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components, adding 1 .5 
parts (corresponding to 0.3 parts expressed in the amount of solid content) of 20% aqueous solution of 

5 calcium acetate and then adding 1 2 parts (solid content) of the latex (A-8) and 7 parts (solid content) of the 
precursor of the acryl emulsion (B) previously prepared. Finally, the solid content of the paint was controlled 
to 40% to obtain a paint compositlon-21 for cast-coated paper according to the present invention. The 
viscosity of the paint was 35 cps which was determined at 25*C and 60 r.p.m. using Brookfield Viscometer. 
In addition, the size of the latex particles In the paint was examined by a transmission electron microscope 

10 and found to be 0.3 micron for the latex (A-8) and 0.5 to 0.7 micron for the acryl emulsion (8). The 
proportion of each ingredient of the paint composition-21 , physical properties thereof and the like are listed 
in Table ill given below. 



75 Example 22 

A paint composftfon-22 was prepared according to the same procedures and conditions as in Example 
21 except that the amount of calcium acetate In Example 21 was changed to that shown in Table III. The 
solid content of the paint composition. Brookfield viscosity, the particle size of the latex (A-8) and the acryl 
20 emulsion (B) in the paint or the like were likewise determined or observed in the same manner as in 
Example 21 and the results thus obtained were also listed in Table 111. 



Comparative Examples 11 to 16 

25 

Comparative composit!ons-1 1 to -16 were prepared according to the same procedures and conditions 
as in Example 12 except that the amount of casein used and the amount of calcium acetate used were 
changed as well as the amount of the latex (A-6) and the precursor of the acryl emulsion (B) and the total 
amount of these were outside the range of the present invention. The solid content of these paints, 
30 Brookfield viscosity, and the particle size of the latex (A-6) and the acryl emulsion (B) In the paints are also 
listed In Table 111. 



Comparative Examples 1 7 and 1 8 

35 

In this Comparative Example, the latex (A-6) and the acryl emulsion (B) are independently used in paint 
compositions to make the effectiveness of the simultaneous use thereof more clear. In other words. 
Comparative compositions-1 7 and -18 were prepared according to the same procedures and conditions as 
in Example 12 except that the amount of calcium acetate was changed and that the latex and the acryl 
40 emulsion were separately used in the amount equal to the total amount of these two binders in Example 12 
(see Table lit). The solid content of these paints, Brookfield viscosity, and the particle size of the latex and 
the acryl emulsion in the paints are also listed in Table III. 



45 Comparative Example 19 



(Preparation of Latex (A-9» 

so Deionized water (120 parts), sodium dodecylbenzenesuifonate (0.4 parts), potassium persulfate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components, i.e.. 40 parts of butadiene. 45 parts of 
styrene, 8 parts of methyl methacrylate and. as functional monomers, 2 parts of acrylic acid. 2 parts of 
acrylamide and 3 parts of hydroxyethyl methacrylate (100 parts of monomers in all) were charged into an 
autoclave purged with nitrogen gas. followed by polymerizing the monomers at 70* C. stopping the 

55 polymerization 13 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 99%. cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 
9). The size of the resultant latex was 0.08 micron. 
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(Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in tlie amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0,8 parts), 8 parts of milk casein and 44.5 parts 

5 of water to dissolve these ingredients and 100 parts of water were charged Into a Cauress mixer, followed 
by adding 40 parts of calcium carbonate (TP-222HS; available from OKUTAMA KOGYO CO., LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components and then 
adding 12 parts of the latex (A-9) and 7 parts (solid content) of the precursor of the aery! emulsion (B) 
previously prepared. Finally, the solid content of the paint was controlled to 40% to obtain a comparative 

70 paint compositlon-19 for cast-coated paper. The viscosity of the paint was 460 cps which was determined at 
25 *C and 60 r.p.m. using Brookfield Viscometer. In addition, the size of the latex particles in the paint was 
examined by a transmission electron microscope and found to be 0.08 micron for the latex (A-9) and 0.18 
micron for the acryl emulsion (B). The proportion of each ingredient of the comparative paint composition- 
19, physical properties thereof and the like are listed in Table III given below. 

7S 

Comparative Example 20 



20 (Preparation of Latex (A-10)) 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.1 parts), potassium persulfate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components, i.e.. 40 parts of butadiene, 45 parts of 
styrene, 8 parts of methyl methacrylate and, as functional monomers, 2 parts of acrylic acid, 2 parts of 
25 acrylamide and 3 parts of hydroxyethyl methacrylate (100 parts of monomers in all) were charged into an 
autoclave purged with nitrogen gas, followed by polymerizing the monomers at 70* C. stopping the 
polymerization 18 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 97%. cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a latex (A- 
10). The size of the resultant latex particles was 0.35 micron. 



(Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (con'esponding to 8 parts expressed in the amount of solid) 
35 prepared by heating a mixture of 28% aqueous ammonia (0.8 parts), 8 parts of milk casein and 44,5 parts 
of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 
by adding 40 parts of calcium carbonate (TP-222HS; available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components, adding 7 
parts (corresponding to 1 .4 parts expressed in solid content) of 20% aqueous solution of calcium acetate 
40 and then adding 12 parts (solid content) of the latex (A-10) and 7 parts (solid content) of the precursor of 
the acryl emulsion (B) previously prepared. Rnally, the solid content of the paint was controlled to 40% to 
obtain a comparative paint composition-20 for cast-coated paper. The viscosity of the paint was 25 cps 
which was determined at 25*C and 60 r.p.m. using Brookfield Viscometer. In addition, the size of the latex 
particles in the paint was examined by a transmission electron microscope and found to be 0.35 micron for 
45 the latex (A-10) and 1.08 to 2.16 micron for the acryl emulsion (B). The proportion of each ingredient of the 
comparative paint compositlon-20, physical properties thereof and the like are listed in Table III given 
below. 

50 Test Example 

According to the same manner as in the foregoing Test Example, a cast-coated paper was prepared 
using the paint compositions prepared in the foregoing Examples and Comparative Examples and the 
casting speed, permeability, glossiness and surface strength were determined. The results thus obtained 
56 are summarized in the following Table IV. 

As seen from the data listed in Tables 11 and IV, according to the paint compositions of the invention in 
which each component fulfills the corresponding requirements, there are provided cast-coated papers 
having well-balanced qualities such as gloss, surface strength and permeability regardless of the paper 
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being prepared by high speed production. This clearly indicates that the paint compositions according to 
the present invention are very useful ones for preparing the cast-coated paper, quite unlike the conventional 
ones. 

Examples 23 

(Preparation of Rubber type Latex (B)) 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.2 parts), potassium persulfate (0.8 
parts), t-dodecyl mercaptan (0.6 parts), and monomer components, i.e., 40 parts of butadiene, 45 parts of 
styrene. 8 parts of methyl methacrylate and, as functional 
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monomers. 2 parts of acrylic acid, 2 parts of acrylamlde and 3 parts of hydroxyethyl methacrylate (100 
parts of monomers in all) were charged into an autoclave purged with nitrogen gas, followed by 
polymerizing the monomers at 70* C, stopping the polymerization 15 hours after the initiation of the 
polymerization at which the degree of polymerization exceeded 98%, cooling the reaction mixture, adjusting 
5 pH to 7 with sodium hydroxide to obtain a rubber type latex (B). The particle size of the resultant latex was 
found to be 0.15 micron. 



(Preparation of Acrylic Emulsion (C)) 

TQ 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.1 parts), ammonium persulfate (0.8 
parts), and monomer componets. I.e.. 40 parts of butyl acrylate. 50 parts of styrene, 7 parts of methyl 
methacrylate and 3 parts of methacryllc acid (100 parts of monomers in all) were charged into a three- 
necked glass reactor purged with nitrogen gas, followed by polymerizing the monomers at 70* C. stopping 
15 the polymerization 8 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 97%, cooling the reaction mixture, adjusting pH to 7 with an aqueous ammonia solution to obtain 
an acryl emulsion (C). The particle size of the resultant acryl emulsion was 0.18 micron. 



20 (Preparation of Coating Composition) 

60 Parts of an aqueous casein solution (corresponding to 9 parts expressed in the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0.9 parts), 9 parts of milk casein and 50.1 parts 
of water to dissolve these ingredients and 1 00 parts of water were charged into a Cauress mixer, followed 

25 by adding 40 parts of calcium carbonate (TP-222HS; available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components and then 
adding 12 parts (solid content) of the rubber type latex (B) and 7 parts (solid content) of the acryl emulsion 
(C) previously prepared. Then, 0.3 parts of sodium chloride. 3 parts of zinc oxide and 0.7 parts of calcium 
acetate (solid content each) were added to the mixture, finally pH thereof was adjusted to 7 with ammonia 

30 and the solid content of the paint was controlled to 40% to obtain a paint compositlon-23 for cast-coated 
paper according to the present invention. The viscosity of the paint was 38 cps which was determined at 
25' C and 60 r.p.m. using Brookfield Viscometer. The proportion of each ingredient of the paint 
composition-23. physical properties thereof and the like are listed in Table V given below. 

35 

Examples 24 to 32 

Paint compositions 24 to 32 were prepared according to the same procedures and conditions as in 
Example 23 except for changing the amount of casein used, the amount of the rubber type latex (B) and the 
40 acryl emulsion (C), the total amount of these binders and the amount of sodium chloride, zinc oxide and 
calcium acetate to those listed in Table V. The solid contents and Brookfield Viscosities of these paint 
compositions were determined in the same manner as In Example 23 and the results obtained were 
summerized In Table V. 

45 

Comparative Examples 21 to 29 

Paint compositions 21 to 28 were prepared according to the same procedures and conditions as in 
Example 23 except for changing the amount of chloride, zinc oxide and calcium acetate, the amount of 
so casein used and the amount of the rubber type latex (B) and the acryl emulsion (G). and the total amount of 
these two binders to those listed in Table V. A paint composition 29 was prepared according to the same 
procedures and conditions as in Example 23 except that inorganic additives were not used and that calcium 
acetate was used. The solid contents and Brookfield viscosities of these paint compositions are also 
summarized in Table V. 



Comparative Examples 30 and 31 
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In these Comparative Examples, there are illustrated experiments in wiiich the rubber type latex (B) and 
the acryl emulsion (C) are separately employed In the paint compositions in order to make the effectiveness 
of the simultaneous use of these two synthetic binders more clear. In other words, Comparative composi- 
tions 30 and 31 were prepared according to the same procedures and conditions as in Example 23 except 
5 that the amount of calcium acetate was changed and that the rubber type latex (B) and the acryl emulsion 
(0) were separately used in the amount equal to the total amount of these two binders in Example 23. The 
solid content of these paints and Brookfieid viscosity thereof are also listed in Table V. 



70 Test Example 

Each of the paint compositions obtained in the foregoing Examples and Comparative Examples was 
applied to the surface of base paper having a basis weight of 64.0 g/m^ with an air-knife coater in an 
amount of 25 g/m^ (weighed after drying), was dried, was supplied with a rewetting solution and then 

75 passed through a casting drum. The casting was carried out utilizing a drum having a diameter of 1200 mm, 
at a linear pressure of 50 kg/cm and a surface temperature of 95 to 100* C to obtain maximum casting 
speed at which good releasabillty are maintained and no pits are fonmed on the paper surface. In addition, 
the permeability of the coated papaer prior to casting was determined and the gloss and surface strength of 
the resultant cast-coated paper were estimated. The results thus obtained are listed in Table VI given 

20 below, in this respect, the premeability was determined with a permeability Tester (developed by OKEN) 
and the gloss was determined in accordance with JIS-P-8142. The ink receptibity was determined by Rl 
Printing Tester (available from hAB\ MANUFACTURING CO.) and measuring ink receptive density on the 
printed surface with Macbeth type Ink densitometer (available from TOKYO OENSHOKU CO,. LTD.). The 
results obtained are listed in Table VI. 

25 

Example 33 



30 (Preparation of Rubber type Latex (B)) 

Oeionized water (120 parts), sodium dodecyibenzenesulfonate (0.2 parts), potassium persulfate (0.8 
parts), t-dodecyl mercaptan (0,6 parts), and monomer components, i.e., 40 parts of butadiene, 45 parts of 
styrene, 8 parts of methyl methacrylate and, as functional monomers. 2 parts of acrylic acid. 2 parts of 
35 acrylamide and 3 parts of hydroxyethyl methacrylate (100 parts of monomers in all) were charged into an 
autoclave purged with nitrogen gas, followed by polymerizing the monomers at 70*0. stopping the 
polymerization 15 hours after the initiation of the polymerization at which the degree of polymerization 
exceeded 98%, cooling the reaction mixture, adjusting pH to 7 with sodium hydroxide to obtain a rubber 
type latex (B). The particle size of the latex was found to be 0.15 micron. 



(Preparation of Secondary Particle-Forming Latex (C)) 
Deionized water (120 parts), sodium 

45 
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dodecylbenzenesulfonate {OA parts), ammonium persulfate (0.8 parts), t-dodecyi mercaptan (0.4 parts), and 
monomer components, i.e., 25 part of butadiene, 64 parts of styrene, 7 parts of methyl methacrylate, 3 
parts of methacrylic acid and 1 part of methylolmethacrylamide (100 parts of monomers in all) were 
charged Into an autoclave purged with nitrogen gas. followed by polymerizing the monomers at 70* C. 
5 stopping the polymerization 13 hours after the initiation of the polymerization at which the degree of 
polymerization exceeded 98%, cooling the reaction mixture, adjusting pH to 7 with an aqueous ammonia 
solution to obtain a secondary particle-forming latex (C). The particle size of the resultant latex was 0.19 
micron. 

10 

(Preparation of Coating Composition) 

60 Parts of an aqueous casein solution (corresponding to 9 parts expressed in the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0.9 parts), 9 parts of milk casein and 50.1 parts 

75 of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 
by adding 40 parts of calcium carbonate (TP-222HS; available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90; available from EMC) with stirring to admix and disperse the components and then 
adding 12 parts (solid content) of the rubber type latex (B) and 7 parts (solid content) of the secondary 
particle- forming latex (C) previously prepared. Then, 0.3 parts of sodium chloride. 3 parts of zinc oxide and 

20 0.7 parts of calcium acetate (solid content each) were added to the mixture, finally pH thereof was adjusted 
to B-0 with ammonia and the solid content of the paint was controlled to 40% to obtain a paint compositlon- 
33 for cast-coated paper according to the present invention. The viscosity of the paint was 45 cps which 
was determined at 25'C and 60 r.p.m. using Brookfield Viscometer. The proportion of each ingredient of 
the paint composition-33. physical properties thereof and the like are listed In Table VII given below. 

25 

Example 34 to 42 

Coating compositions 34 to 42 were prepared according to the same procedures and conditions as in 
30 Example 33 except for changing the amount of casein used, the amount of the rubber type latex (B) and the 
secondary particle-forming latex (C), the total amount of these binders and the amount of sodium chloride, 
zinc oxide and calcium acetate to those listed in Table VII. The solid contents and Brookfield viscosities of 
these paint compositions were determined in the same manner as in Example 33 and the results obtained 
were summarized in Table Vit. 



Comparative Examples 32 to 40 

Comparative paint compositions 32 to 39 were prepared according to the same procedures and 
40 conditions as in Example 33 except that the amounts of sodium chloride, zinc oxide and calcium acetate 
were changed as listed in Table VII and that the amount of casein used and the amount of the rubber type 
latex (B) and the secondary particle-forming latex (C) as well as the total amount of these binders used 
were outside the range of this Invention as shown in Table VII. A comparative paint composition 40 was 
prepared according to the same procedures and conditions as in Example 33 except that inorganic 
45 additives were not used and that calcium acetate was used instead. The solid contents and Brookfield 
viscosities of these comparative paint compositions are also summarized in Table VII. 

Comparative Examples 41 and 42 

50 

In these Connparative Examples, there are illustrated experiments in which tiie rubber type latex (B) and 
the secondary particle-forming latex (C) are separately employed in the paint compositions In order to make 
tiie effectiveness of the simultaneous use of these two synthetic binders more clear. In other words, 
comparative compositions 41 and 42 were prepared according to the same procedures and conditions as In 
55 Example 33 except that the amount of calcium acetate was changed as shown in Table VII and that the 
latexes (B) and (C) were separately used in the amount equal to the total amount of these two binders in 
Example 33. The solid content of these paints and Brookfield viscosity thereof are also listed in Table VII. 
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Test Example 

Cast-coated paper was prepared using the paint compositions obtained in the foregoing Examples and 
Comparative Examples In the same manner as In the aforementioned Test Example and casting speed, 

5 permeability, glossiness, surface strength and ink receptivity were likewise determined. The results thus 
obtained are summarized in Table Vtll given below. 

As seen from the data listed in Tables VI and Vtll, according to the paint compositions of the present 
invention in which each component fulfills the corresponding requirements, there are provided cast-coated 
papers having well-balanced qualities such as gloss, surface strength and permeability regardless of the 

70 paper being prepared by high speed production technique. This clearly indicates that the paint composi* 
tions according to the present invention are very useful ones for preparing the cast-coated paper, quite 
unlike the conventional ones. 



7s Example 43 



(Preparation of Latex (A) 1) 

20 Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.2 parts), potassium persulfate (0.8 
parts), t-dodecyl mercaptan (hereunder referred to as "TDM"; 0.6 parts), and monomer components, i.e.. 40 
parts of butadiene. 45 parts of styrene, 8 parts 
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of methyl methacrylate and, as functional monomers. 2 parts of acrylic acid. 2 parts of acrylamide and 3 
parts of hydroxyethyl methacrylate (100 parts of monomers in all) were charged Into an autoclave purged 
with nitrogen gas, followed by polymerizing the monomers at 70* C, stopping the polymerization 15 hours 
after the initiation of the polymerization at which the degree of polymerization exceeded 98%, cooling the 
5 reaction mixture and adjusting pH to 7 with sodium hydroxide to obtain a latex (A). The gel content of the 
latex was 75% (the latex is hereunder referred to as "latex A-1 1 "). 



(Preparations of Latex (A) 2 to 6) 

10 

Latexes A-1 2 to A-1 6 having different gel contents were prepared according to the sanne procedures 
and operations as in "Preparation of Latex (A) 1" except for changing the amount of TDM used. The 
amount of TDM and the gel contents of the resulting latexes (A) are shown in Table IX. 

IS 

(Preparation of Comparative Latex) 

A comparative latex having a gel content of 40% was prepared according to the same procedures and 
operations as in "Preparation of Latex (A) 1 " except for changing the amount of TDM used (the resultant 
20 latex will hereunder referred to as "comparative latex a-1 "). 

Table IX 



25 



Latex 


Amount of 


Gel 


No. 


TDM (parts) 


Content 






(%) 


A-11 


0.6 


75 
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(Preparation of Acrylic Emulsion (B) 1 ) 

Deionized water (120 parts), sodium dodecylbenzenesulfonate (0.1 parts), ammonium persulfate (0.8 
parts), divinyl benzene (0.5 parts), and monomer components. i.e.. 40 parts of butyl acrylate. 40 parts of 
styrene, 17 parts of acrylonitrile and 3 parts of methacrylic acid (100 parts of monomers in all) were 
charged into a three-necked glass reactor purged with nitrogen gas, followed by polymerizing the 
monomers at 70 *C. stopping the polymerization 8 hours after the initiation of the polymerization at which 
the degree of polymerization exceeded 97%, cooling the reaction mixture and adjusting pH to 7 with an 
aqueous ammonia solution to obtain an acryl emulsion (B) having a gel content of 75% (the latex will 
hereunder refenred to as "acryl emulsion 8-1"). 



(Preparations of Acrylic Emulsion (B) 2 to 5) 

Acryl emulsions B-2 to B-5 having different gel contents were prepared according to the same 
procedures and operations as in "Preparation of Acryl Emulsion (B) 1" except for changing the amount of 
divinyl benzene used. The amount of divinyl benzene and the gel contents of the resulting acrylic emulsions 
(B) are shown in Table X. 



(Preparation of Comparative Acrylic Emulsion) 
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A comparative acrylic emulsion having a gel content of 40% was prepared according to the same 
procedures and operations as in "Preparation of Acrylic Emulsion (B) 1 " except for using 0.2 parts of lauryl 
mercaptan in palce of divinyl benzene (the resultant acryl emulsion will hereunder be referred to as 
"comparative acryl emulsion b-1 

Table X 



Acrylic 
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(Preparation of Coating Composition) 

53.3 Parts of an aqueous casein solution (corresponding to 8 parts expressed in the amount of solid) 
prepared by heating a mixture of 28% aqueous ammonia (0.8 parts). 8 parts of milk casein and 44.5 parts 
of water to dissolve these ingredients and 100 parts of water were charged into a Cauress mixer, followed 
by adding 40 parts of calcium carbonate (TP-222HS; available from OKUTAMA KOGYO CO.. LTD.) and 60 
parts of kaolin (UW-90: available from EMC) with stirring to admix and disperse the components, adding 3.5 
parts (corresponding to 0.7 parts expressed In the amount of solid content) of 20% aqueous solution of 
calcium acetate and then adding 12 parts (solid content) of the latex A-11 and 7 parts (solid content) of the 
acryl emulsion B-1 previously prepared. Finally, the solid content of the paint was controlled to 40% to 
obtain a paint composition for cast-coated paper according to the present invention. 



Examples 44 to 55 

Coating compositions were prepared according to the same procedures and operations as in Example 
43 except that each combination of one latex selected from the latexes A-11 to A-15 and one acrylic 
emulsion selected from the acrylic emulsions B-1 to B-5 was substituted for the combination of the latex A- 
11 and the acryl emulsion B-1 used in Example 43. 



Comparative Examples 43 to 45 

Comparative coating compositions were prepared according to the same procedures and operaf ons as 
in Example 43 except that the latexes and/or the acrylic emulsions whose gel contents were outside the 
range of this invention were substituted for either or both of the latex A-1 1 and the acryl emulsion B-1 used 
in Example 43. Each combination of these synthetic binders in the comparative paint composition is 
summarized in Table XI. 



Comparative Examples 46 and 47 

In these Comparative Examples, there are illustrated experiments in which the latex A-1 1 and the acryl 
emulsion B-1 are separately employed in the paint compositions in order to make the effectiveness of the 
simultaneous use of these two synthetic binders more clear. In other words, comparative compositions were 
prepared according to the same procedures and conditions as in Example 43 except that, as shown in 
Table XI, the latex A-1 1 and the acryl emulsion B-1 were separately used In the amount equal to the total 
amount of these two binders in Example 43. 
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Test Example 

Cast-coated paper was prepared using the paint compositions obtained in the foregoing Examples and 
Comprative Examples in the same manner as in the aforementioned Test Example and casting speed, 
5 permeability, gloss, surface strength and ink receptivity thereof were likewise determined. The results thus 
obtained are summarized in Table XI given below. 

Table XI 



10 


Coating 
Composition 


Combination of 
Synthetic Binders 


Casting 
Speed 
(m/min.) 


Permeability Prior 
to Casting (sec.) 


Cast-Coated Paper 


IS 




Latex 


MCi y 

Emulsion 






Surface 
Strength 


Gloss 
(%) 




Example 43 


A-11 


B-1 


70 


1200 


10 


91 




Example 44 


A-11 


B-2 


60 


1450 


10 


90 


20 


Example 45 


A-11 


B-3 


65 


1350 


10 


91 


Example 46 


A-11 


B-4 


70 


1100 


9.5 


92 




Example 47 


A-11 


B-5 


70 


1050 


9 


92 




Example 48 


A.12 


B-1 


60 


1150 


9 


92 




Example 49 


A-13 


B-1 


65 


1250 


9.5 


91 




Example 50 


A-14 


B-1 


70 


1200 


10 


90 




Example 51 


A-15 


B-1 


70 


1150 


10 


90 


30 


Example 52 


A-12 


B-2 


60 


1300 


9 


92 




Example 53 


A-13 


B-3 


65 


1250 


9.5 


91 




Example 54 


A-14 


B-4 


70 


1100 


10 


90 


35 


Example 55 


A-15 


B-5 


70 


1000 


10 


90 


Comp. Ex. 43 


A-11 


b-1 


40 


2200 


8 


85 




Comp. Ex. 44 


a-1 


B-1 


45 


2400 


7 


86 




Comp. Ex. 45 


a-1 


b-1 


30 


4000 


4 


80 


40 


Comp. Ex. 46 


A-11 




35 


4600 


10 


83 




Comp. Ex. 47 




B-1 


50 


1000 


5 


91 



45 



Claims 

1. A paper coating composition for the cast-coating process which comprises mainly a pigment and an 
adhesive, characterized in that the adhesive comprises, per 100 parts by weight of the pigment. (A) 6 to 18 
parts by weight, expressed as solids content, of a latex having an average particle size of 0.1 to 0.3 um and 
(B) 3 to 12 parts by weight expressed as solids content, of a latex or an acrylic emulsion having an average 
particle size of 0.5 to 1.5 um, the sum of the solids content of the components (A) and (B) being in the 
range of 9 to 30 parts by weight. 

2. The coating composition according to claim 1 wherein the latexes as the components (A) and (B) are 
rubber emulsions of polymers having repeating units derived from dlene type monomers as essential units. 
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3. The coating composition according to claim 1 or 2 wlierein the acrylic emulsion as the component 

(B) is an emulsion of polymer having repeating units derived from at least one monomer selected form the 
group consisting of aromatic alkenyl compounds and mono-olefinic unsaturated compounds as principal 
repeating units. 

s 4. A paper coating composition for the cast-coating process which comprises mainly a pigment and an 
ahesive, characterized in that the adhesive comprises per 100 parts by weight of the pigment, (A) 2 to 15 
parts by weight of casein; (B) 6 to 18 parts by weight expressed as solids content, of a rubber latex having 
an average particle size ranging from 0.1 to 0.3 urn; (C) 3 to 12 parts by weight, expressed as solids 
content, of an acrylic emulsion or a secondary particle-forming rubber latex having an average particle size 

to ranging from 0.1 to 0.3 um; and (D) at least one inorganic compound selected from the group consisting of 
NaCI, Na2S04. ZnO and MgO and at least one organic acid salt selected form the group consisting of 
formates and acetates of calcium, zinc and magnesium, the total solid content of the components (A). (B), 
and (C) being in the range of 18 to 40 parts by weight. 

5. The coating composition according to claim 4 wherein the latexes as the componets (B) and (C) are 
rs a rubber emulsions of polymers having repeating units derived from diene type monomers as essential 

units. 

6. The coating composition according to claim 4 or 5 wherein the acrylic emulsion as the component 

(C) is an emulsion of a polymer having repeating units derived from at least one monomer selected form 
the group consisting of aromatic alkenyl compounds and mono-olefinic unsaturated compounds as principal 

20 repeating units. 

7. The coating composition according to any of the claims 4 to 6 wherein the amount of the component 
(D> composed of the inorganic and organic compounds to be added to the composition is controlled to such 
level that the component (0) used as the synthetic binder having a particle size of 0.1 to 0.3 um is 
selectively aggregated to form secondary particles and to increase the particle size of the resulting 

25 aggregates to 0.5 to 1.5 urn. 

8. The coating composition according to claim 7 wherein the amount of the Inorganic compound ranges 
from 0.1 to 7 parts by weight and the amount of the organic acid salt ranges from 0.1 to 3 parts by weight, 
per 100 parts by weight of the pigment. 

9. A paper coating composition for the cast-coating process which comprises mainly a pigment and an 
30 adhesive, characterized in that the adhesive comprises a latex (A) having a gel content of not less than 50% 

and an acrylic emulsion (B) having a gel content of not less than 50%. 

10. The coating composition according to claim 9 wherein the amount of the component (A) ranges 
from 5 to 19 parts by weight and the amount of the component (B) ranges from 3 to 13 parts by weight per 
100 parts by weight of the pigment. 

35 11. The coating composition according to claim 9 or 1 0 wherein the the latex as the component (A) is a 
rubber emulsion of a polymer having repeating units derived from diene type monomers as essential 
repeating units. 

1 2. The coating composition according to any of the claims 9 to 1 1 wherein the acrylic emulsion as the 
component (B) is an emulsion of a polymer having repeating units derived from at least one monomer 

40 selected from an aromatic alkenyl compound and a mono-olefinic unsaturated compounds as principal 
repeating units. 

13. A cast-coated paper obtaned by applying, to the surface of base paper, a coating composition 
according to any of the claims 1 to 12. 

45 
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® Coating composition and cast-coated paper coated with same. 



® A coating composition for a cast-coated paper speed, 
which principally comprises a pigment and an adhe- 
sive and in which the adhesive is composed of (A) a 
rubber latex having an average particle size of 0.1 to 
^ 0.3 micron and (B) a rubber latex or an acrylic 
^ emulsion having an average particle size of 0.5 to 
1 .5 micron and the sum of the solid content of the 
2 components (A) and (B) is in the range of 9 to 30 
^ parts by weight per 100 parts by weight of the 
pigment Is herein provided. The coating composition 
may further contain casein as a binder. In addition. 
(V) inorganic compounds selected from NaCI, NazSOi. 
_ ZnO and MgO and organic acid salts selected form 
formates or acetates of Ca, Zn, Mg may be added to 
Om the coating composition as coagulants. The use of 
^ the aforesaid coating composition makes It possible 
to produce cast-coated paper having excellent per- 
meability, gloss and surface strength at a high 
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